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at -ft. ^ * ft & Mi a ts ife ft # & ^ ^ + 0 
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fife > : 

This invention provides a light-emitting apparatus with an omnidirectional one-dimensional 
1 5 photonic crystal, which comprises a wavelength inversion medium having a fust surface, a light-emitting 
unit, and at least one omnidirectional one-dimensional photonic crystal. The light-emitting unit sets in the 
wavelength inversion medium, and can emit a light with a first wavelength. Tire omnidirectional 
one-dimensional photonic crystal sets on the first surface of the wavelength inversion medium, and has at 
least one omnidirectional one-dimensional photonic crystal unit. The omnidirectional one-dimensional 
20 photonic crystal unit has at least three dielectric layers with different refractive indices. The wavelength 
inversion medium can transform the partial of light with the first wavelength into a light with a second 
wavelength. The omnidirectional one-dimensional photonic crystal can transmit the light with the second 
wavelength to outside, and totally reflect the other light with the first wavelength back to the wavelength 

inversion medium. 
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3SSC ' IBtfc 9! : 
i&w 

A A # Bfl ^ - 4fc # * It i ’ 43- #J A 41 - & * # £■ 

A ft - m & * Be * # A it s. • 

5 [&ifr&#r] 

# it tn a f 

m 41 j& # 4a M A & P4 a 0 M ft £. « ii ^ it #- *. 41 ft f- A 
4b ° a lib ’ Alii'J ' 21 II ^ H 4to : >£ B s a 11 tf § £- & 4® A 4r 
*&£&## ’ 

10 J# ° A #$- # it — 4& ft (Light Emitting Diode) ^ ^T If 'h %~ 

ikf$ > a *tb b & % st m ffl ^ d' ^ is tf ft # A m & a it m $• 

$ f ijr J# . 4s g 1ST a Jb * 5. * It fti TA *8. . > ft A fe /t *t 4£ ffl 

^ A 31 «. B a a m 7F fi #j # A 4£ fe A -¥■ ft P& * ff i# • a lib ’ 

4f #- * — 4& It j& ffl 4t A 32 II ^ §3 #j t * 4* la -a. -¥- © JR B -3 

15 *<«**» 

— A 1£ *1 » 

Jil ^a ttb 4i 4# 41 J^^)4i I Ai £ &» ’ £4 *h # ft, -=- 4& Hi ft 
& ft ffr ft 4& f'J ’ i « I i 1 1 ?t- it (Ultraviolet > UV) 6$ # 
& — « ft & # ^Sbit^ft^ftfS (Phosphor) 4a S. 4lF 4Jt ’ 
20 f ^ f it it t f (Spectrum)4| it & A An tt ° 

*1 #L a ■#• 4'J * 5813753 Sfc m # 3t — 4* S *° — ’ * # 
# 5fc #4& *h ft/S. ft J l ft A ib# ^ ft ft ft *h ft/ 

f| A,# ft~4&'li 7b# (UV/Blue LED-Phosphor Device With 
Efficient Conversion of UV/Blues Light to Visible Light) > 
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'I& T H 3? it. it it II (Long Wave Pass Filter)^ Js, ^ 

W.% & — > it )fr *& 

* 4t.® a -sr A * f it it & H # it J*t • <sl ji $ % ft &. ^ 4 l 5. 

# Ife >f ‘ 5 T H# % *h it H "T H & & 4t J. it! 4t ® 1 JsJ Bf dj *& M. 

?TJLfc#38.&&8#&& ’ $L Jt£ ± & % 0 

|5] # it ’ *» _L ® flr 4* SI #} & B ♦ M % 58 1 3753 St ffr & 

It'f ’ A Sfe. _h £. M & f *n — H ’ $L yp. [5] 4 ^ 

^ ^ ’ 4# f 1 *h * # * — 

>& ti (Short Wave Pass Filter) > $L*t to % ft * # it. * j£ If- 48. 
«■* — tt*t#*®jN-^rA5fc6&3f5S.* ° 

^ ^ ^ B JM'J |? 5962971 S 4L — # f 

^ it — ® It (LED Structure With Ultraviolet-Light 

Emission Chip and Multiplayer Resins to Generate Various 
Colored Lights) - ^ ^ it # it — ft 

it. it '& $Ma ’ fs] 6(/ 1: ^ ^ 

^ it. ?t t± #} B tfj ?h jk ® ± ’ # j-x zt 4- # it ® tf) it 3 it o 

JU£ m t ^ it it it IS (UV Filter) - 

^ ^ it M # it di ft #j i-f 4£ > £A ffi jL ^ if 0 j|| f ij if . 

-5T- ° 

X *» B # M % 6 1 55 699 It /*/? S 4i — 34 f £o Eg » ^ 
£ it ft # St #■ 4 l # it — « it It # (Efficient 
Phosphor-Conversion LED Structure) • Jk.W ft fltlb 




Sl M ® (Distributed Bragg Reflector ; DBR ) 4/l M M 
^ ft i&W M 0 ® ^ ^ ^ ^ ® 

m m n # & ^ At # % & & & *% # #■ #> ^ ® ’ &.#•£■*-=- * 

ft ^ ^ S: * £ i£ £ ^ ^ ^ ^ ^ ~ ^ ^ ° 151 

a. -fl- & It t ’ H « il. -fl* # & ;& it #j # & *& #■ 

$ fffj , _L © m &. S'] tfl It $• f ^ ^ JL Jt % sS. £ S0L it ' 

*b & & St n A #. & *+ * ’ - * 

fc ~ & & & & & ^ 

0 ’ 4 * p^ jt ^ * #. # & »i ^ ^ ^ 

ifrf. j£ o -fa ± ^ Hb ’ -W $H 'fit ^ P& -& ^ ® ']' ^ ^ ^ ^ 

ig, si £. g - j& a m ft j. ^ * m «. s > j #> # » ° 13 * b ^ ^ 

?.j £#&-«« pm* £«“*•* + ’ 

° 

1 5 0 Jfc ’ -ka H /if # & $* & & 'to ^ ^ ^T %t M Z~ A ^ 

SLto&nfrmR ’ ***)**&**£*«*»#* ’ aft * 

M St *& A ffl £. IS tf H t ’ *■ ® 

flf £ # & — 

t»j ° 

20 

a it > 

ife -f- ifs It tf] # ft 3 £ S. ’ ^ ^ 

JL A « ft 4t «j it » 
a B a If tt «■ & & 4 * 
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*#«!/!■*.-***■ 

S: » & ^ : — * # — (Wavelength 

Inversion Medium) > 

Jiff (Omnidirectional One-Directional Photonic Crystal) . 

^ f I* Jt -¥• to fx. 3. 'fit t£ ft ^ cj? , _§_ °r $$■ ill 

^ /& 6\J ife ° 

-^®_h > &.&■%£. 'Jr — ± # ft — ^ 

A £ j: ft ft M ^ *L M. 'J> ft % ft 

n % - ft & ft n jt ±-;&-kn 

& ft m 'A ’ & & % - & £#£&- % —tfL&tii jfcftif. 

i€ S. ^ ^ # §£ ■;£_ -ft. || -fr ^ j| ^ ^ ^ ^ ^ , 

T # %t ± ^ fa - & it i 1 & It ^ & 4-t J. n >& -ft # & ^ f 

t , & it i? - & -k n 

^ MU M — ^ -k fa i$ ^ ^ „ 

4^ ii B H ifi <£_ ’ % — > -£ ^ %'] ^ f£ £- fa — 0 b 

It > )£ ^ f& J-X I»j- |£ £ £ ic, A 14 felt (Polarization)^ fa ft 

^ n % - & * fa & > $ ^r & ^ & & «■ Ei it at -ft # # ^ 

.R 't 1 ’ I£ |l — “T Jt, ^)- itt 14 t£ ^ ^ || jg. -(jv 

3?ifc-fr&-ft**&#fl§ . 

— &■ & -7- B s a IS fa # Tic, & i 41 $• fc $t # o ^ ^ 

* X (Scattering) . 




(Color ) £3 4± a A ti & 4 ° % -=- ’ * ^ ^ ^ ^ 

it ^ it £■ 4& t£ £- 4 ft — & it 4- a® ® ^ ^ ^ ^ ® '•fc ® ® 

itf-^4t«itiR3: + ^^^ t £ t + J: - ’ 

& % l % it ® ^ ^ 3 'li ’ 

5 

^ «■ >$ 4l ?fr it a &. 4 to «. «f rt «■ * 4# ft * ^ ^ 

T se. 4 #- # ffi £ £- © $5. )£ If 4J #J t^- go t& “4 4 1 ’ $F ^T /h & 

#j H D & ° 

& ^ & W fa# & & & Z-zt ’ 4 >i * £. ’ 4 a T #j t& 

[ 0 a^ 4* ’ iM 'to &•] to 4 tc a 4 b I s ! ^ ^ ^ ^ 

fh% it — 4 ^ ft #J & it # it tk f'J ’ %- a M. it sk % ?h ft 

• «.**■ 

7 t it st (Spectrum) $L i£ & it ffii /£ ° #1 4° O. H. it # it — 4£ It 

H ■$ it # it It 4 £ ie. > & A a it it $r it — 4£ II 48- » ** *• 

15 (RGB)^ it ttflf &J& ° 

m ft ’ ’ it ^ * 4 

£ 3» (Color Temperature)^ 4 it i& eL & 4$ ^’J 4 lr 4 $t 

jft « & a tfk ffi £. * 2fr & it # it it tt #J A £P ^ 1& S- 

it $ 8L & Jk. %- 4 4 it *P it # & & ’ > 2 * *• * S- * * & * ® 
20 # ffl fiij 4 ^ ♦ • ffij it at & «. »J ^ ^ ^ *:«■ it M $ it It ft « 

$t #■ • # %k % it 4 ; $? it af ’ * ^ ^ 4 it * 1 - it & >§L X M 
,h - ®it ’ at# fj & a a e. «. ^ 3 tt 6 ^t ’ a* * ^ ^ 
t 4 it tt # 4 i'i « 4t ft 4 ’ 

#• ° 
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i ' m 2 > { # 

’ A Ji ^ If f# (Photonic Band Structures)® ° t£ tr 
2r r°j it bb fa 1 1 ^ — & =. 31 (three-some) ^ ^ =. tx 
-tttttg #* Armani Jim## •**«*#*-** 

* * (pair >* *,* € **# f *#* ft - ***** . *,j „ 

-£ jL 3r ft & T £b %£ l ^ t- & fa fa p$ (Omnidirectional 
Photonic Bandgap),!# * ft # & » ^ ^ « ft 31 £ %. $, £ # 

ife % ^ % %■ fa & & # ® . 

^ £" 3- ft - * & * a a a It 1 * ^ 31. IMS * # # ?.] ft £■ 

^1°) * ^ * aa ft # ft 1 1 ° ^ ft -_ * * * * * ^ ^ 

11 ^ t- t — [s] 4/r M ^ (Refractive Index) 4 l H; # 34 

1 1 

= ^ & 

3b Ifc ( T i O 2 ) ' — #1 3b £? ( S i O 2 ) ' JLKffc, — |g(Ta 2 0 5 )' 

ft 3b ft (AI2O3) ' ft 3b m (MgO) ' ft ft If (Zr0 2 ) > & it 

m ( M 8 F i) ' ft 3b ft (BaF 2 )^ t, 3b ft (CaF 2 ) . 

-#-3M;#34>i U2A __^_s 

1 1 2 ' 113 # (n,) * - H ^_3/f J|t#(n 2 ).&- £ 

^*M##(n 3 ). ***-*-*£ (dl) . , 

- % =.# £(d 3 ) • 

ttS^ft-******* n ^ * J5.J « # _ $ 




- ' 111' 1 1 2 ' 113 & — & 

(Period ; A) > fR /f- & — A. ( E ( H ) ) |fl i$j t£ A. ^ :, %' 

&] M 3r & ?>t J& & ° ii & # JL /f $# ^ m M '14 # ?‘J #j 

Jr i°i — Jl it -¥- ?t 11’ — 

^ B 0 a It 1 • 

112' 113 A fr #J & US ffl i& "# & $&- & *14 -ft- % # +4 
Ti0 2 /Si0 2 /Ta 2 0 5 ’ «. 4 * -t » ft «. *'J # # *J ^ ^ *£ 4 ’ & 
it # i& t$ 4- ^ f; # # /§ HI ' H2' U3 #)%■%.&■ ’ Si ^ 
>& -k %t 3 7 0nm tf] A M lb >fc ’ JR it -ft & ^ •*£ 

£. §a ffl 2 - ’ * tllf 

't*&$.' 5 r^tt£Jr3'6j — & -f- a s a It 1 ft AMfc ’ 6 

1 * ® ^ ^ ^ ’ 

t TH — ?fc. -f- Jl & E. tf — ■£- ^ 6> & ^ 1$ US ’ tin && %i & ^ 
^ $. (Light Lines ; co = ck y )° *18 2^TlS7FiHt£Jr;$'* 

— & fc -7- bb ft i * ^ f ft — £■ if ft & ^ I s ® ’ ^ ^ ^ 

(Frequency)?!: -ft- ^ 0.2955 c/a *» 0.2975 c/a 4L > ffij t- 
$, jfe it (c)/it #] (a) > £■ t a # Ifr 11 Onm > ^T 4f J'J £■ & & k. 
372.3 nm fa 369.7 nm ^ p a ^ ° 

£. 1$ ffl 3’ JM£Jr^i^-.^&^s a a^i lqt^r^' + ra'fil 
Jr ^ * - ** * & it *■ 11 §!)##? ’ 0 

M 90 £. A$t &) A M Tfc^L^p-^ t it #■ (Transmittance)# 5. 4+ 
^ (Reflectance)^, itt# 0 ^-'t' ’ ‘ 5 T^'J l J' 5 t^L"fe 7 l'^ 366 nm 
^n 3 7 8 nm ^,53 ’ -f- BL M # ^ A ^ 99% ° itb M ^ ffl 2 




+ & ^ RR # ^ ^ ° 

a ilb * & ft _t it # ± 3- fa - ^ B a a It 1 60 -ft # - *. 

# a £ £ *»J m - £r * ft - m 7b -f B a a It 4L ±- ^ ® & * PS 60 # 

‘t± ’ te&^#i6jfc#RK4fc$*^4t*«60&-fc|£ffli*j , 

“T H# 1£ 'kr ir I°3 — $$. j>t ■?■ B a a It 1 fx S. ^ ^ 7^ It 60 _L #J ^ T 

#j • * t& ^ m 7 b % « ^r # £ 5 . & & «g m 'it -it ® m * - ^ a~ 

’ ® Jfe ;&• -jf i4 

# § 7b It *h • 

Tb^S’ && ■■ - % - 4t fe 2 1 ' - * ^ 41. fe 22' —>&-&. 

# & 1> # 23 ' — # it ^ 70 24 ' 1^ £- ;$r ® — .^Tfe-f-aalt 25 
-S- 5- ^ - £■ £ it £ 26 « 

tt # & * tg 22 

® ’ ^ ^ 5. — # & to # 241 - JL It # tL 70 # 241 

T #■ 4t £ti — |l — }& -& &0 jfe, - .£ 4^ & B M ^ ’ t£ # Jt 70 •#• 
241 ^r a ^ -- # 5fc — « It ' — # ^ # 7b — ft It 
(Organic Light Emitting Diode 1 OLED)ic — & jj. 

% ^ ^ ^ It (Polymer Light Emitting Diode ; 

PLED) = 

t& ; A -k # & ft f 23 j|-#-7jc^&03l-^® 

23 1- A — 4 *.® 23 1 #) % ^ A ® 232 - 

-fc w t ’ tg & * # # t 2 3 * ^ m so. m M =. J& 

& &0 # ?t # Jfc. ae. it it 60 ;>§• #J > 2 >J ^ ^ # &• 

(Spin Coating) - ^ /fc £ It £ .=. * fe 2 2 60 _L * ® > j£ 




jff It ■$- fa 7t #■ 241 & ffi -ft. - -fit HE & -ft. # ^ 'fr 5t 2 3 « 

% - & ® 23 1 232- ^ ^ HI ' i fe 

21 #jT4t®At£^~;g.;fe 22^^^®^^^-^° 
f£ ^ £• 2T 6) — .*£ & -f a B a ft 2 5’ ^ M % & IK tg. 

5 ||-;i.;|£.21#j_t^®Al£l?— l-fe21#T^®° 

-fa a alt-¥-^t 251° 251 

* # ^ fs] # 4t #■ 4 l %- ’ft -=- -fr € # # -f 0 -& %■ ® 

t)* > -Hr ' — -£r ® — .^ ilo "f - M ^ -¥• 70 251 >C ;Rr "" % ~~ 

10 ft ^ U ^ M 252' — % — ft % # ft 8 253 & - % ft 

% # # & 254 ° ig % ft % tt W M 252' 253 ' 254 7C °T 

jfij $ f; jjt ?3R. M (E-Beam Evaporation) ' ^MS £S. 

(R.F. Sputtering)' >^#-SI.#^-(Sol-Gel)^ < -lb^i.+i 
iJL /'ir (Chemical Vapor Deposition '. CVD)-f j£ %& vl 
15 $c $L #T dl ° 

tg ft M SL M M 26 4- 22 &•) T 

& &) > J_ 'fit ^ tg ft gj Jo ft ea It 25 ^ T ^ ° 

* i* #■ jfc ■¥■ to 24 m It M dJ *. ^ ^ - & -ft. # * ’ ♦ *P 

23 jt 4 ^ -Pc # ^ ^ »4fc.#3& — aft. 

at -ft. # 4& -ft- f 23 & £. i$L & && ft ft — &■&.#)& ’ ^ 
23 t 23’ i^l" 
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W ® 5' U 6' ®| 7 > 

it, aa ^ ^ # tIc, ^ i 4: - ^ - |g -fi f ^ ^.J ’ ^ 

^ : — #— &*& 31 '—£.=.&;& 32'— 4' 

tg 51' rfg ^ 2r ® ^ ^ |g 6^.5.^' -'kJS, Sl 

5 71 » 

s^'fx'Tt.-^-it, 51 ^ ^ ^ ^j[ -f£- it, Tt, ^ 511 > Ji j-X 

P+ ?'j ^ (Array) ^ # H ^ & f£ % £. t$ % ^ ^ fe 3 2 ^ 
^ ® > J-S£##7t7t4+ 511 ^ # 4t ill - 3? - & 

# tIc, • 4t t£ 3? — lie \k t PI t • n $f- & Tfc 70 #■ 5 11 

* >& ■& # 4ft 7> ff 4*# — *-■¥■#£ — £ ® 4 1 • 

41 ^ & ® 42°^f£3?- 
$$ ft t ife #i t ’ i£ >& -fe # 4& TV # 4 ;% a 1 : 20 # =. ^ 
& Hi 7t ^ (BaAlioOi 7 :Eu 2+ ' BaAl ]0 Oi 7 :Eu 2+ ,Mn 2+ Bl 

> Y 2 0 3 :Eu,Bi)#^ # (S i licone) S. iSL & - ii jf'J ffl # Sfr 

42 tf) ± & ® ’ J- f 111 # jfc 

^ # 5 11 & ffl4£o‘fcttifc-fc**4*-frff 4 60 % - * ® 
41 .& 3^ — ® 42’ #J # t£ 3? — 4- 31 # T 4t ® 

^ t£ $ ^ 32§fj±^SM^4-^ » 

4t It % — #£ ik f- & p] t * t£ % — & 3 1 £ 1. 7 Jc 

-f- ^ fe ^ is ’ -& «r j-x ^ i. # ^ ^ #, ^ o ® _l * 

^ &. fj 60 A * # ^ 7> f 4 4L a& £ 3r >*- . ^ itb #. #j- 41 

^ A dr ^ IH° ’ it # ^ # B/§ 4L 4 tk • m ® ’ -it ffl ft 

&£&&&& & W & # > g] 
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it > 4£*,*#**t$&***4*-fr f 4 ft K t 55- ^ P fa 
iit ' 

tt * ^ 2T ft - * -7- a a a ft 

- & fe 31 ^.fe 32 • #■ 

5 - £• >$- ft - m & -?- B a a it 6 * # + eg ia # s. * 4 m f\ 

a a a ft ip- 6 1 

* 612 A' * = ^f 

613»J.«*-^«#J|4>f 611 & 

10 /f612Sii^##7t7t#511» 

- tl^f ##l 611' 
612' 613 * fr m ft ffl Ti0 2 /Si0 2 /Ta 2 0 5 ’ £ t ’ t* $ ^ € 
611 ' 612 ' 613 ft # 4t #• ^J5'j Jk 2.35/1.46/2.10 • 

3 . t* s ± jt ft - m & -?- a a B it 6 * ^ #j *j m m m m m. 

15 » ffij £b 3i ^ liE # # ft •& #r i£ # ^£- 

#- 0 /3 4i 4 sfe > 13 itb # £ fa is ib ° 

S£ >® ,SL /f 71 22 Ti 

® ’ 3- fa & m ± 1} fa - m It + & %l 6 ^ T ^ ■ 

i jtb ’ -l!L t£ Jj? — -IS. #. lif iH ^ ’ £P ^ ilfe. -fe 3 7 Onm fa 

20 « JL ^ ^ » 

— '/&. Jk fa & Jt fa a$L iii -£: ° tfo £P ^ ^ tji -It $l|- If 4 
J. £ Sfc -ft # ^ # ffl 4 l 370nm ftifc’-sr4**tt*£-;$-ft-# 

^ a S a ft 6«£^lfc&4*0tSj&-fc#*4fc‘fr5r + 4-#^1^ 

& -ft. # & <h f ° 
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6 (Ti 0 2 /Si 0 2 /Ta 2 05 ; three-some) - H — Jb (Ti0 2 /Si0 2 ; pair) 

^ it -f- a a a It &0 -¥■ f it # # ^ ^ ft ■£_ fcb 4a a ° jtb 

f it + JX 0 J'J 90 ^ 

>v 4t $• ft it » ifc*t- 5 p-M/££A&4t#‘f±&«rtt& ° It > 
^ 4- * Ti0 2 /Si0 2 /Ta 2 0 5 4 l -p ^ iL 4t # % A &■ 99% > 3. 
Ti0 2 /Si0 2 /Ta 2 0 5 ¥] >&m & Ti0 2 /Si0 2 ¥} #U& % - £. & ^ 
Ti0 2 /Si0 2 /Ta 2 0 5 It ±ib te T IL it # ill tfa -£• ° 13 itb > ^ 

tk ■&&&$- it 51 > $ 

T ^ ^ PR ^ f£ f- 4 

•f- a a a It # it It S. — 3? ^ #£ )i ^ #■] > A $k ± %_ 

M t£ % — $£ it $&{?<] jg ° &■ &'£. %*• > t% % jr. 

72 - j. t£ -a -k # & 

# ^'j ® 4 3 ° -£. It % — If m fri t > f£ # it it 5 2 

A 4t- 4 & 4# M fa M.£ij:rs]fcig% — $x T 

m o 

** % it t 7C 5 2 # # it # it 70 # 5 21 &. U ft &l £ 

#) # 9>1 2T £ ’ tst 4 ■& t* & -ft II & f 4 

-S- £ 4S ^ 3- £} 6) #j ® 43 _L • 

^ %■ A 5. 4t M 72^^^,45tt^##itit# 521 

&\J ^ 4t ® 0 
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* mm 

# & H £ ^ - % Z- » * If * « ’ A a .t A. & « * 

5 3 ' 

£. ^ ft - & * -f B a a It 8 £.**&#* 73 tf] i$L %. & 

% • 

t* # & * it 5 3 * * # %- '->' - # * * * 5 3 1 ° 

££ *■ £- 75- ft - m it -?- a a a It 8 *&&*■**# 

-*=& 31 tf.L£® ’ ******* 531 ° 

t* * J| * m fk 73 32 m X & 

* . ********** 531 T**#***-* 

* * A «ft 8***-*«#-***** + ’ ^ a 

* flj *, 4t * (ZnO) ' *6 lb # (ZnSe) ' ft. lb ** (GaN) * 
H f ;S $ 44 - * - 1 & & ** * * * * 531 & & * a (Epitaxy) 

* oa 81 12 - 000 14 

w $. & «. £ 4L - % ra «. * If *fe *4 ’ A Sfe. -E * * ** * 
jl****.^#^ ° * * nn * ^ ^ ’ ** * 1 ^ ^ * 
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